applied [16, 17] . Further examples of new approaches are risk-sharing, cost-sharing and further forms of managed entry agreements which can be described as formal arrangements between public payers and pharmaceutical companies with the aim of sharing the financial risk due to uncertainty surrounding the introduction of new technologies [18] [19] [20] . All these rather new policies have in common that they aim to manage, often on a confidential agreement level, uncertainty and that pharmaceutical companies get involved in sharing financial responsibility. Price-volume agreements, refunds by the pharmaceutical industry and further discounts and rebates granted by companies to public payers are further policy options with the same goal.
Literature is primarily available on discounts and rebates in the distribution chain, in particular regarding generic medicines [21] [22] [23] [24] [25] . But there is little published evidence about regulations and agreements on discounts and rebates granted by pharmaceutical companies to public payers. However, personal communications with representatives of authorities as well as of the pharmaceutical industry have suggested that discounts, rebates, refunds and similar forms are applied in some European countries.
We undertook this study to order to learn more about the existence of these measures, also in smaller countries which are often excluded from research. Another objective was to gain a better understanding of their relevance across Europe. We sought to survey and provide a mapping of discounts and rebates which pharmaceutical companies grant on reimbursable medicines to public payers in European countries. Further discounts and rebates (e.g. along the distribution chain) were not in the scope of the investigation.
Methods
The mapping exercise of manufacturer discounts and rebates in European countries was primarily undertaken via a questionnaire to public authorities for pricing and reimbursement.
Definitions and scope
The investigation addressed discounts and rebates granted by pharmaceutical companies to public payers. Discounts and rebates on all medicines in the reimbursed market (so-called reimbursable medicines, i.e. medicines covered primarily by public funds), both innovator brands and generics, were included. Both the out-patient and in-patient sectors were in the scope of the survey. Any discounts and rebates granted to wholesalers, pharmacists, other companies such as distributors and patients/consumers were excluded. Public payers, which are also called "third party payers", are, usually public, institutions which cover health or medical expenses on behalf of beneficiaries or recipients. Typically, third party payers in European countries are either National Health Services (NHS, e.g. in Italy, Portugal, Spain, UK -"Beveridge systems" funded by the state) or Social Health Insurance institutions (e.g. Austria, Belgium, France, Germany and in all Central and Eastern European countries; "Bismark systems") [26, 27] .
Whereas discounts are defined as "price reductions granted to specified purchasers under specific conditions prior to purchase", rebates contain an ex-post component since they are "payments made to the purchaser after the transaction has occurred" [28] . Being mindful of additional types of discounts and rebates, we listed in the questionnaire some examples (e.g., in-kind support including "cost-free" donations, bundling procedures which offer a combination of different types of products at a reduced price). We explicitly invited the respondents to include further types which they would subsume under "discounts and rebates".
Sample group
Information was collected from the public authorities for pricing and reimbursement in European countries, in particular within the European Union (EU) zone. We aimed at achieving a high, possibly full, coverage of the 27 EU Member States, and further non-EU countries also contributed to the exercise. Respondents to the questionnaire were officials and staff of public authorities represented in the PPRI (Pharmaceutical Pricing and Reimbursement Information) network. PPRI is a networking and information-sharing initiative on pharmaceutical policies from a public health perspective which emerged from a European Commission co-funded project under the same name [29, 30] 
Survey instrument
We developed a draft questionnaire and piloted it with a third party payer in Austria, the Main Association of Austrian Social Security Institutions (MASSI), in February 2011. Following the pilot, we revised the questionnaire.
The finalized questionnaire consisted of a total of ten questions which explored:
-the existence of discounts and rebates to public payers, -their types (e.g. price reductions, refunds, bundling, etc.), their design (e.g. linked to sales of a single product or the full product range of a company, based on the number of patients treated) and extent,
-the legal/contractual framework (e.g. law/regulation, agreement, tendering, individual negotiations) and the parties involved, and -the frequency of updates.
Most questions provided several options and allowed for openended answers. In order that respondents had an understanding, the questionnaire started with a rationale for the survey and definitions of key terms. 
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Data collection and validation
On 25 February 2011 we sent the revised questionnaire by e-mail to the members of the PPRI network. The respondents were requested to answer the questionnaire electronically within two weeks which is the usual time for queries within the PPRI network. Furthermore, they were encouraged to forward the questionnaire to competent persons and bodies in case they were not in the position to provide answers.
We received completed questionnaires from 14 countries within the time limit. Responses from 12 additional countries arrived following reminders by e-mail or telephone. These 26 country responses came from 20 EU Member States and, additionally, from six non-EU countries. For a few missing countries, we considered information, where available, from the PPRI Pharma Profiles [31] , the national PHIS Hospital Pharma Reports [32] and the PHIS Hospital Pharma Report [33] .
Data were compiled at the end of March 2011, and the summary of results was shared with the PPRI network through an Intranet platform. The compilation was presented to the network members during a PPRI network meeting in Madrid in February 2012.
At the beginning of May 2012, the respondents had another opportunity to check the information from their country (as of 2011) when we sent the draft article to the PPRI network for information, approval and validation. Following the meeting and the sharing of the draft article, previously compiled information was revised and expanded; and we received responses to the questionnaire from four more countries.
The mapping comprises responses from 31 of the 33 surveyed countries (all 27 EU Member States except Poland and Romania; plus Albania, Croatia, Iceland, Norway, Switzerland, Turkey).
Confidentiality issues and approval
We are aware that the issue of discounts and rebates is a sensitive one and, at least partially, subject to confidentiality clauses in some countries.
We informed the respondents about the intention to publish the results in a scientific article during the PPRI network meeting in February 2012, and we shared the draft article for validation and approval.
Results
The survey showed that manufacturer discounts, rebates and similar types granted to public payers do play a role in most European countries.
Mapping by countries and sectors
In 25 European countries such discounts and rebates were reported, in both the in-and out-patient sectors in 21 countries and in the in-patient sector only in four countries ( Figure 1 ). Discounts and rebates were common in both the out-patient and in-patient sectors. In four, particularly Northern European, countries (Albania, Denmark, Finland, and Sweden) discounts are not applied in the out-patient sector but only in the in-patient sector. Six countries (Estonia, Iceland, Latvia, Luxembourg, Malta and Switzerland) reported that no discounts from pharmaceutical companies to public payers existed.
Country abbreviations:
Types of discounts and rebates
The most common form of discounts and rebates applied in European countries is price reductions. The ex-factory prices (e.g. for reimbursed medicines in Austria) or the pharmacy purchase prices (e.g. for all medicines in Cyprus) are regulated by law and price reductions are applied to this respective price type. 21 European countries reported price reductions: 16 countries both in the out-patient and in-patient sectors, three in the in-patient sector only and two in the out-patient sector (Table 1) .
Refunds granted by pharmaceutical companies linked to sales volume are also common measures applied, they rank second. Eleven countries reported receiving rebates, typically in both the out-patient and in-patient sectors (seven countries; four countries in the out-patient sector only). In-kind support (e.g. buy two and get one for free) was reported by seven countries, mainly applied in the in-patient sector, and thus this type ranks third.
The questionnaire also indicated "global reductions of payments to pharmaceutical companies" and "bundling" which were reported by four countries (Austria, Germany, Hungary and Slovenia -all out-patient sector only) and four countries (Croatia, Finland, Portugal, Slovenia -mainly in-patient) respectively. The respondents could freely list additional types of discounts and rebates granted to public payers, which they used to indicate, among others, price-volume agreements and different types of risk-sharing agreements.
Types Countries
Reduction of prices (the controlled price type: i. e. ex-factory price or wholesale/retail prices) 1 Companies could choose between a price cut or payback mechanism (based on Law as July 2006). 2 Companies could choose between price reduction, price modulation and refund. 3 Open-ended question: information as provided by respondents whose completeness cannot be guaranteed. 4 Dose cap schemes, single fixed price, response scheme. 5 Pharmaceutical companies submit binding offers when they apply for inclusion in the reimbursement list. The application can be connected to a parallel proposal for reduction of a price of a medicine already included in the reimbursement list.
Coverage: All 27 European Union Member States except Poland and Romania plus Albania, Croatia, Iceland, Norway, Switzerland, Turkey. Slovenia -only information on the out-patient sector (discounts and rebates also applied in the in-patient sector).
Abbreviations: o = out-patient sector, i = in-patient sector, oi = out-and in-patient sector As shown in Table 1 , combinations of different types are applied. In the out-patient sector price reductions and refunds to public payers are common combinations and are often linked to the sales volume of a single product or the total volume of sales of all products of a specific company.
Legal and organisational framework
Discounts and rebates in the out-patient sector are often the result of individual negotiations of public payers with pharmaceutical companies which are confidential. However, framework agreements, to which all or the majority of pharmaceutical companies of a country adhere, are rarely announced. Laws and regulations stipulate the level of price reduction or refund in some countries. In a few countries a "regulation-free zone" is in place concerning discounts in the framework of the existing pharmaceutical policies (Bulgaria, Latvia). Tendering, which comprises "any formal and competitive procurement procedure through which tenders/offers are requested, received and evaluated for the procurement of goods, works or services" [28] , is typically applied in the in-patient sector; only a few countries use tendering in the out-patient sector (Table 2) . 1 The tendering procedure in place in Denmark in the out-patient sector is not considered to be discount policy by country representatives.
In some countries the individual negotiations with pharmaceutical companies are led by a single public body (e.g. Main Association of the Austrian Social Security Institutions, National Health Insurance Fund in Bulgaria, Italian Medicines Agency) whereas in other countries several public stakeholders negotiate individually with companies (e.g. several sickness funds in the Czech Republic and in Germany).
Depending on the organisation of the health care sector tendering and/or individual negotiations on discounts and/ or rebates in the in-patient sector are performed either by a single body (e.g. the Hospital Purchasing Agency AMGROS in Denmark, the "Central Administration of the Health System" ACSS -entity responsible for managing NHS providers funding, including hospitals, in Portugal) or by individual hospitals or procurement groups of hospitals (e.g. Austria, Germany, Finland, France, Hungary).
The frequency, duration and renewal of such agreements differ.
Whereas some countries (e.g. France) conclude agreements on a yearly basis, there are others with longer validity periods such as two or three years (e.g. Austria, Croatia, Italy). Agreements can also be concluded temporarily in response to the introduction of a specific product and/or therapeutic alternative (e.g. Portugal) or to the development in pharmaceutical expenditure (e.g. Turkey).
Range of discounts and rebates in the out-patient sector
The range of discounts and rebates differs by type and country.
Discounts and rebates can be designed to be shared by all actors (pharmaceutical companies, wholesalers, pharmacies) in the pharmaceutical supply chain (e.g. in Spain). In two countries (Italy, United Kingdom), companies have the choice between price reductions (and price modulation in the UK) or payments back to public payers (Table 1) . 
Discussion
The study provided evidence that pharmaceutical companies grant different kinds of discounts and rebates on medicines to public payers. Information on discounts and rebates was reported from 25 of the 31 European countries from which information was sought. Discounts and rebates most frequently indicated are price reductions (in the out-patient and in-patient sectors), followed by refunds linked to sales volume (a measure particularly applied in the out-patient sector). Further discounts and rebates reported by some countries include in-kind support, price-volume and risk-sharing agreements. Differences exist among the countries regarding the types and extent of these measures as well as their design and place in the organizational and legal framework. Individual negotiations are the most common contractual arrangement.
The study sheds light on a very sensitive area in which scant literature exists and where there are difficulties in assessing information due to confidentiality clauses. The high response rate is therefore strength of the study.
The methodological approach chosen was a PPRI query, i.e. a survey with members of the PPRI network. There are only two parties in a country who know about such discounts and rebates: public payers and the pharmaceutical industry. We chose to address the public payers firstly because they had expressed interest in this issue under the framework of the PPRI initiative and motivated us to undertake the survey, and secondly because we could build on effective cooperation and a common understanding with them. The PPRI secretariat, which some of the authors are affiliated to, has been working for years on developing a joint language via the production and constant review of a glossary of pharmaceutical terms [28] and terminology trainings, and for this study we carefully defined the terms.
The high response rate to the questionnaire (14 responses within two weeks, and a total of 31 countries in the final compilation) confirmed the interest in the study and regarding its relevance. It clearly exceeded the average rate of nine answers to a PPRI query, thus endorsing the interest of public payers.
Despite thorough consideration of the terminology issues, misunderstandings occurred: We had to exclude a few answers (e.g. those referring to discounts and rebates granted in the distribution chain only which were not in the scope of this study).
Open-ended questions included in the questionnaire helped to obtain a more complete picture but some responses were inconsistent, because, for instance, some countries listed their managed-entry arrangements such as risk-sharing agreements, while others did not. Knowing about further risk-sharing and managed entry agreements in some countries [18] [19] [20] , we acknowledge that not all such agreements were reported in our study because managed-entry agreements were not the primary focus of our study. We cannot rule out the possibility that the mapping exercise might miss one or other discount and rebate being in place in a country. So, potential under-reporting is a limitation of our study.
Discounts and rebates might be used instead of statutory price regulation. Most European countries, however, have price control for medicines funded by public payers (on average around two third of pharmaceutical expenditure are covered by public payers [7, 8, 27] . The two free-pricing countries in the European Union are currently Denmark and Germany [6] [7] [8] 27] , even though Germany is currently moving to some form of price control. Germany has been applying a rebate procedure: In addition to a published fixed rebate granted by the pharmaceutical industry, further rebates are negotiated between the company and the sickness funds. Each sickness fund is allowed to enter contracts with manufacturers, complementing or modifying the collective price negotiation scheme [12] .
The other free-pricing country, Denmark, uses (like Germany) tendering in the out-patient sector [10, 14] . Even if Danish officials do not consider this measure to be a discount policy but as a mechanism to foster competition (tenders are made at frequent intervals of every two weeks [15, 34, 35] , this policy is worth considering in the context of this study because the tendering process leads to discounted prices. Tendering in the out-patient sector is also applied in the Netherlands which is currently liberalizing its pricing system.
Discounts and rebates to public payers are also a reality in several European countries which control medicines prices. In those cases, the measures appear to be taken in order to accompany existing regulation (e.g. price control) and policy measures (initiatives to promote generics, a more rational use of medicines, etc.) since payers are under pressure to achieve savings. The need for cost-containment has been aggravated by the global financial crisis which required from the authorities to implement a bundle of sometimes rather strict, policies [8] . Arrangements on discounts and rebates have resulted in commitment of the pharmaceutical industry to contribute to savings in situations when companies would have opposed other, more "classical" or severe cost-containment measures. Discounts and rebates may also be considered as a policy option for payers in smaller markets which might not be attractive enough for the pharmaceutical industry otherwise [36, 37] .
In particular with regard to prices for generic medicines, some smaller European countries have shown that they are able to achieve discounts from the pharmaceutical industry [38] . Furthermore, such discounts and rebates offer an opportunity for pharmaceutical companies to compensate for the lower purchasing power of some countries without offering incentives for arbitrage. Generally speaking, discounts and rebates are offered by the industry as part of their marketing strategy to gain market shares.
It appears at first glance that discounts and rebates offer a winwin situation for the two parties involved. It could therefore be suggested that they also benefit patients by securing the financial basis of the payers which would then be able to fund further medicines purchase. But rebates and discounts are an obstacle to transparency, as examples from other parts of the world have also shown [39, 40] : most of the discount and rebate agreements are, as the survey results confirmed, confidential, and even if stipulated by law, the individual extent negotiated remains confidential between the payers and the companies. This again impacts other policies, such as external price referencing which is in place in several European countries [27, 41] .
There is concern that the discounts and rebates impede price transparency, since price comparisons are usually made with reference to official list prices, whereas the actual prices are lower [41] . In Spain one of the emergency measures in response to the global financial crisis was a discount on original products instead of a price cut because this was accepted by the industry which shares the discount with the other actors in the distribution chain [8] : Though this discount is generally known, international price comparisons will continue to consider the non-discounted prices [42] .
The example of Spain suggests the external reference pricing policy is another reason for the existence of discounts and rebates in European countries. When this pricing policy was applied, companies reacted by offering discounts and rebates [41] . The results also confirm that discounts and rebates are a common feature in the in-patient sector, as evidenced in other studies [33, 43] . Concern for limited transparency is raised again because actual hospital prices are usually not known in European countries [33] . Furthermore, unbalanced market power might be another issue in the hospital sector: While payers in the out-patient sector usually cover the whole country (in case of a National Health Service or a single payer Social Health Insurance institution) or parts of the population (e.g. sickness funds, regions), the relevant contacts for pharmaceutical companies in the in-patient sector are often individual hospitals or hospital associations. There are indications that larger hospitals receive larger discounts [44] , but further components (e.g. on-patent "monopoly products" without therapeutic alternative) also play a role [33] .
While we do not claim that our study provides conclusive evidence about all types of discounts, rebates and refunds granted by the pharmaceutical industry to public payers, it confirms in a systematic way that such measures do play a substantial role in European countries. For public payers it is valuable information to have an overview of the situation in other European countries and to learn about possible pitfalls of such discount and rebate agreements. Public payers must be aware that the advantages of various agreements, i.e. savings which might otherwise not have been possible and as such result in a contribution to increased accessibility of medicines, are flawed by reduced transparency, in particular by a distortion of medicines prices. With increasing use of discounts and rebates, which are often "hidden price cuts", policy makers and researchers have to be mindful of creating a situation in which the surveyed list prices may provide at best only an indication of, but do not reflect actual prices. This might be remedied by a price survey in pharmacies and dispensing points in line with the WHO/HAI price survey methodology [45] [46] [47] .
Conclusions
Discounts and rebates which pharmaceutical companies grant on medicines to public payers appear to be a frequently applied policy across European countries. These mechanisms tend to be used as a complimentary measure when price regulation does not achieve the desired results especially in the European countries with no, or limited, price regulation. Discounts and rebates usually serve cost-containment purposes and/ or the management of uncertainty and allow pharmaceutical companies to gain market share. Whereas these measures are likely to offer a win-win situation to the two parties involved (public payer and the pharmaceutical industry), they impact on transparency because these agreements, or at least their details, are confidential and may lead to a distortion of medicines prices. Since this study aimed to map rebates and discount mechanisms across Europe and in-depth analysis of specific regulations and agreements was not undertaken, as such further research is recommended.
